Synthesis and structure-activity relationships of a new oral cephalosporin, BMY-28100 and related compounds.
The synthesis and structure-activity relationships of 7-[D-alpha-amino-alpha-(4-hydroxyphenyl)-acetamido]-3-[(Z)-1-propenyl]- 3-cephem-4-carboxylic acid (BMY-28100) and its analogs in the 3- and 7-side chains are described. The 3-(substituted-propenyl) groups were introduced by the Wittig reaction of the 3-phosphoniomethyl cephems which were derived from the 3-chloromethyl derivatives. The reaction gave predominantly the cis isomer regarding the 3-side chain. The cis and trans isomers showed characteristic UV and 1H NMR spectra. Most of cephems of this series were well-absorbed orally and more active both in vitro and in vivo than cephalexin and cefaclor against Gram-positive organisms. Their Gram-negative activity varied depending on the 3- and 7-substituents. Compounds with a cis-propenyl group showed the best Gram-negative activity among the 3-alkenyl analogs prepared, whereas the D-4-hydroxyphenylglycyl and D-4-hydroxy-3-methoxyphenylglycyl substitutions in the 7-side chain were found suitable to improve the Gram-negative activity of 3-cis-propenyl series of cephalosporins to the level favorably compared with that of cefaclor. The 3,4-dihydroxyphenyl analog was found to be metabolized in vivo to the 4-hydroxy-3-methoxyphenyl derivative and, therefore, showed nearly the same in vivo activity as that of the latter. BMY-28100 was selected for further evaluation and the results will be reported in the subsequent paper.